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Abstract of JP2003059544 

PROBLEM TO BE SOLVED: To provide a 
method of detecting in high accuracy an inside 
state of a secondary cell typified by storage 
capacity and internal resistance and a detecting 
device from information at time of charging of the 
secondary cell. SOLUTION: In charging by 
constant current/constant voltage charging 
method, in which, after charging is started at a 
given current value lo and the cell voltage 
reaches a given voltage Vmax , charging is made 
at the given voltage Vmax until finish of charging, 
at least following three steps from (A) to (C) 
constitute the inside information detecting 
method for detecting the inside information of the 
secondary cell to be detected, i.e., (A) a step of 
measuring time t from the point when constant 
current charging mode is changed to constant 
voltage charging mode of the cell detected and 
charging current value I at the constant voltage 
charging mode, (B) a step of finding time from the 
point of moving to the constant voltage charging 
to the point when the charging current I at the 
constant voltage charging mode reaches a given 
current value IM, and (C) a step of finding 
quantity of electricity charged (charge volume) at 
the constant voltage charging mode. 
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S. Twtofe. *«safc5^d(i:wS*tr'^SUft:S?fe 
l*B0»C«r*. 04© (3) *6I*, iLfUKUm 

*-c««b, ratto**iiat i «!>*iwWBjwa< 

3BWW«^>«Wt?«E<!>3BWCW«'*C i^to 

[0 02 4] S^K, %J|«|iAtlOSifiM>ffiB«W 
CC*^Sfc«i>«:. 04© ( 2) ©2£§6*€>-7 r -*£7c 

[ 0 0 2 5 ] ^^iatc«r*?tSfi^©fti»©si»« 
f **sao < t ) ©fta©«i.^iifS*&7 < 
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[ o 027] ^-r, m-k. mm^-tEms^tmtOdi-t 

#$<Dmf»C ( 4 ) 

-C z x (t -Co ) ) ] +C, 

*P8f&£:*#>fc. CCX\ exp { } it. £#Eft&®&e 

io [ o 028] -we, mtmt&s&QvMm&fKi q 

/d t t*M.6*i*fc*>. MEMffX <4 } <Z>S«5*:B=r 
H|t#ts-C%eNflk3C (5> 

I A < t > =exp {-C* x <t -Co ) ) (5) 

Wc *r-*4, HflR (5) tfcttSU,. I U > 

[ 0 0 2 9] -XIZ, $mMtC^*$*Sffll«>&&* W&WiVrfciPh. mL\ < t ) iKXOMW < 6 > 
L I <t> = C 5 x { (t-Co > /Ci } c * xexp [1- { <t-C 0 

) /Cx } c ' ) (6) 

&ft«&£t/C. Mff9t<6) £<DC, , C s . C 6 4 A* . C* , C* £raKft«kOfctt£tf &0Hft4»6, 



[ 0 0 2 6] AfM^tcit. tiTO*«-C. fPgMKit?'! 

Q ( t ) =C. x [ i -exp {- 
<4> 

<£4*> C. C 2 = ! ) jEfif^StfetC 

©c« . c. . c 2 , c, t&Hic&'&htrfmBtvx 



C#20 

( t > 

) ) +c» 



30 



[0030] JhI3i§6ftft:Co , d . Cs . C* 
I < t > = l» < t ) i 
= exp {-Ci x { i -Co 
P ( 1 - { (t -Co ) /d 

[ 0 0 3 1] ?mc*4Z#Al£ 1 7 mmg3 6 7 mm 
•C£&52# 1 3 0 0 m A h G>ifcK«> 'J * A -f * >— 

(7 ) Kfctf-SCo , d . Cx . Cs , Ce Wf&fci& 

[ 0 0 3 2 ] C = 2 7 1 5- 1 7 x e X P < - 0. 0 
1 1 0 3 1 9 x r . ) 

C, =0. 000525$02xexp <-<>. 004 

6 0 6 6 x r , ) 

C, =2 0. 854 2x r , 

C» =0. 16 3965 

Co =0. 234332X (exp <0- 00 9 37 3 40 
0 6 x r t > - 1 } + 1 

05 < 1 ) K.. ^Kffifc®&ffifcbtcZMM&<0%& 

mx-znen^wc. H5 < i > £0. 

5(1) f-ii. Sfc. 



x { ( t-Co > /Ci } c « xe x 
<7> 

[0033] *CT, mmmtm*- ¥<DtiMK"?l>X 
©}aiE**fl>^!||CC T?t •> t<u 
1 0 0 3 4] *fBI-««E*S«: J:*3Wt?. 

mtuzim&z&PM&btcmi&xiZ. sgnsim o 

mmmowix < ? ) ^b^<<: j: ^ftaigK, r «. 
jt«*«>gjisi!isi <7 > x<Dimm&&m 

IkLMIjiOltBlkA (7) «:liiE1'dfo>tKt>l$IKA'C 
0>t'Z> {B*H) , f^bfeit^Sjftti^lgr. 

Wfflt/fc. *X>C ±ISi'7 ha (BR) 4«iEtfeig 
ta«r. *^l/feSffeZ>K£»3j5<7) iE« 

05 {2>i*. tft^Kfi^B^ 

*E>T . KecteW^itlS 1 A©tJt3f 1 / 

[ 0 0 3 5 ] gSffiT^fc^-'XSft'Ct*, rtwaft© 
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D= (Qc 



jES&Sjfe^SSSaC £ 1* & i. , i£felS[)^7fc<£g^g 

[ 0 0 3 7] ml : 8ftm.o> l &$&& I M i*. 1512^'®^^ 
W^Sf^g?: ! o 0- 4X 

so. 6xi,c«a«H,<, i « = o . 

Q, " = Q<, - i o x 



lEsrssi&ogsaQ i . ^@ss^e®p^^v o c 

<Q > MO'tClfe'Ssi I o ss*- r ccrt^Si€-BS^ 
R. « <Q) 5-6, S^SQo '"©^©jES^jiiyp* 

R • o * <Qo "> /R= « <Q» ") 
{ I « XRi <, <©o >') } 

ctZ®&t?Z. tta. m&JLl$:rj.fi$zo>m*ktc% 

t *wm%w±vo c <Q) &o'Kftsisje#toR 
= « <Q) ii. iES&«$©^&lfSil3n&-f-* < <> 

r. « (Q) it. i o -co&s*- rcC'Sjfe 

<op?gH6*t«rR , » <o> . mmmizVi 0 <q> . 40 
mmmwi&mK&v 0 c <q> i-r*B#^fc^R 

= ♦ <Q> = (V, 0 <Q> -Voc <Q> } /Io 

[0039] ifc^ttSffetcM-rS^^DSitort 
%MfcV>akmt. m&OX <7> «rfl, s t<>*«)SCi 

**Hr*4> l/C, 55 (7 > cc-af-Sffitiittr, rfc 
Ci#T8 

[0 0 4 0 ] *fc, *ftW®#Sai*S , CJt, tftttOSffe 55 



iE5|KtS»£3U<ft4. cn&©w«sft>&. §ssa 
0!>f£T*D*i*$*CiR:^&, 
[ 0 0 3 6] *%mv>. t*»5qifl^l*iaWMRft3Sir#S 

(DtttfefcTMXD* ! > fCttri/Cl>& (D = lWig 

■#t H *. «§ev b . „ -csssn^g^a^Q 

T'ftJi*, £<i«5$ ( 1 > 

I « X t ,« > ( ! ) 

[ 0 0 3 8 ] 2 6tC> *^B^>^r^j£ti, §S^a*^ 

iES>ic^nfe©§«isafl> d &v&z>&¥&m?&x fci * 

20 ♦JtifrOB$tCtetf£tjia#Qo », teEV. , , <o 

5x i 0 X 

i tw VD- t M ) (2 ) 

*/D) . *m®mmKtwmmit'?:ft ; ?tiv o c <q 0 ■•> <tR 



'-!<, x t« '} / (Qc 



! M 



%0PKftS < 3 > 
= (V D . , -Voc (Q 0 
(3> 

©sssa^ES a?ib«z>ss*a© Dter*> 5 
sfesa*^Ci =c« xf < i, t> iasn^it, t* 

®&V>mftffihZ, «3?h= (DXC„ ) / 
«. *<./<iih= (VmxDxCs > /p-c^iUfSC 

?R^*>^«$n.5$iiE^ r «r«l^c^Ch = < 1 / r > 
x <DXC 4 > / *>l/<l*h= ( l/r> x (Viq 
XDxC 4 J/ptCJ:-?^. ft£fM©fFfP$Rt*<J: •) 
tf^^:<, #tbsn*. iwiateg^6 i iit&rcfc* 

[ 0 0 4 1] »s*^®3-x^fe©i^i5flia^3Eir&a 
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stc&s? 4 - ywwbr* o , au&c * £ - *8;ik©*? 

[0042] S)fc ISIE*^©-*^© 
[0043] *SSWtt, «B*JWJ©z;WSft 10 

*& i «rWU. WIE*»|!©ZJC«t CDrtaW»« Wart- 

1 0 0 4 4] ilfffcftWDWbx* ^Cli, -£§&© 20 

©&*fl*si<UT^ c £#*c& zyca»«str 

a#£*icfr*fc», ffran**arc 30 
[ 0 0 4 5 ] jotfe. ssess*- ticiiiii>itmm& 
WMfi* z-sximzmtz c t^HWKjgsr * 

*SSt$S©SslEtt©0. 4£^0. 6te©*5@©«B& 

fc£*.£sas?fe© r*ass4fK!>jii©a» 

fgj *il/2*»*>*»W»hA;MK:te->fc4t/'C*. «T 

K»aw**aw*ji«'r*c4**witt'c**. flu* 
1*. tiTK^ast tt&ntauirs c t&m$xi> 
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[ 0 0 4 6] 

[ %9K>£MK>Xai ] ^ WE>»fjaa *fc«WE»'C», 

1 . 5feSS8fe#"#0 < »£-*c2cSB*ih&+#k:S 
<£ftl*. rti^Sta«>*J9!BL-?£@*©jg3feSSi*. IE 

s?fe©j^sa & ?u ( wbco sssa < = m 

•Stir. *©««>3fe«B aa« £ * wsbb*cb* n 
fcHS«c^iA». *©fc». rtSW6fc©*ieiJDl/fcS?fc 

2. pi3EteiA©*i§taOfc^©3i-8B5feftSK*. 
3BI*- K<WtjMfl>-*tf 1/2) ©Site 

3. E^ftS6©S«SS <SSpJ6fe5tSSlS) CDDtt 

Otca -? fcSift-ctt, -C-©^^'^ia^ t 
& 2 tlfcfflfH^E^ &®*©<eft© DlSKft c © c 
S^SS^iE^wSitoD^iC^^fe^lk©. ^ 

«. Ea««iiSi5o'rtsi^iii©^Ta u ?cs?fe©*n £ 
?c*sstitt^{i:is:jar'# * c £ k& * 0 > j £ *, » ^ £ 

[0047] tiT, *tt<DZXWk<l&WM1Mti 
1 0 0 4 8 ] m 1 <*, «S^-««E^S«:^T^ &t?HC 

rtawswH(wn*a*HiK:ffi-7'csiwr*. fe4s. 01 

[0049] »a^*-hti/t:. \v& 
mamm^m bxi'Z&xwm ms^x^t 
vasic it&m Etc t . ttfeftpoifcasistft 0 r<. c £ 

I'JS&li, ?73Sa c 4©«Ssie5lcS*^jgT*. 

X-7-?yni, A* 71/ Tfc fcA: 
I/. ^©il#i*. ^'y<£^sE^Stji< ) l/<kS:^« 

mi . tMn ais?i©siswst©*«s * ? ? 

T'*^©**-ffiWCJb-S. kith. : f#m&&tt\,>c 
£ * w 6*»«ca o x t ^® stc ii, x? 7 7i is^tc 

At -&C£^T**. Ar?^5S<y6C. 
^Ed-^T€©SIHCjiMU/c«='C-. «SEESS«:*F<J 
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vmi>i,<it. Af 7 7"9iAf Og>H«:. &#t 
Sp^ito^SW^©*!)** ? v £ A tit i> J: <, >. <X 

c. Jiia^r ^7 Kfe»4aatfi4Bn«!>si«*6, 
g. Af?7i $x-%&n&&#^<D&Kttvtdm 

««sva4 xfi>7io-c. &#t$ai*ito»3§ 
esa* fcitiEJin&rtWfcKW^&sflrtfaftD 

Z>. Af?7l 24*7" -;71 3®&?r*#iiiE 
CU*C 3 6tc, ^^n&^n&iSftKH"? -S 
KM(!tfltel'»SKtt, Af?7lOCS.fi. T«>* 
»^4^fcE$toS?fe<Dg§aQC*J1-£, UlHiBS^E 
£>P3»V o c < Q ) St/ftSlMSfcta^ftR > o < Q > 4 
pTfa^O) IT'. KtftSBS*®rtg6 

z>. 

[ 0 0 5 0 ] *»U«>iHlJa*lt<WPII(C***Z%« 

-K'Af^TiAr-;?*! 2iA??7'l 34*f 
? 1 0 tc * 0 . •? to *>*>^'®il -5e«SE*S§£ m ' > 

*> 0 feffiftZTOM I m Cft&$ •C<r>B#(g| t „ • * 

wMSM^mm^h $c«ffli# \ M cat *s r- 30 
c v B:iy>'iE^tos?fe(j>§s^a <£i?^a> 4. 

( 1 ) A^ti^^*<^aiST^D«r#ffiT*=C 

wo s«a t & c 4 a < , s*§atctig-r 

*fi*C4tf>ii]6&i:*.fc*. 

[005 ! ] -XIC, E125:ffl^r, tfSE&S*- V X 
a> 455 { 1 ) &|lft^?fe©gSsa3:fci*jE5[? 40 

to«*cs*r * gssatt s>n ^sia m 

1 0 0 5 2 ] E2ti, ffiJ5^brtSI5i6iH®^*D*>SSsa 
©1ST <> ft (, >E$tosl?fe4 . ftttiffiima 

*a*iiE«to*ite>Dtt«:j6Ti/fcttl(»Da»t. 

D= (Qc v •- U x t m > / <Qc 
©Kf*#*£ 0 . E£toSafc©SelE£eltc#tT Vffijfi 

ttmn&atnu K.ttz*xo>*ffixu , sotese 
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?i& 1 0 0 <-£©ssia 1 ♦ vym^rmu 

S*WE#»rtf©SEV. « , CjgUfcf£, b)t«©SE 

v. « x T^atsa»7*f?T^. > *s*-*se 

jt-S^C J: oi:S8l"d©&©, 5feSBSHC*i"r-S>?t 
SSM7G? K'&fc©"C*4o H2Cfe^-C. t 0 
it. E^ftSilkiC fe tf 4*«»S«*>^*SE*BCflP 

fttm&o>&w&ttifr6<c*mv. Qo ttt« sere 
sasn^ssiat?**. cncMu-c> t , -it, 
^^i«*DU^-?Ss^a*msT b tdm^mmic a 

t&A^©B#fetc. Qo *iito 'sr-ics^sn^saa 

S4l/fc^&. to */D (= t« »•> F^fetA* 

JtfaL/^ss^a^ESto^^isj^T*^^^^ 

ftK 4* W * . *fBt*«*> *>«§E9cSC^if *B#^. 

<n>%imi&iy>h<rM'®v. Qo VD ( = Q« ' > t*t 
0 • > sx"-cgs3nfc^ax''*-s. cct% ESft« 

S^si&fiiu fxMf 4. C®4 

sK^f-?4S*^i»!5>jtSS^Ii^ I » Cft4* C©8# 
■ t*n*ftt w . t M '4-r*4g, rt^jgta©^ 3 

$i^ufcs?fec-en<it » vd <= t« "> cft^. 

X. EftWKfcedBtSifttfAi ! « iC4cl> <B#f4= t * 
+ t» ) *T'©^S«^a4 < rt&S?n<D&ii*bfc« 

ft-s s r-©jtsa4 , iESf tos*©*«a?ifeit^ 1 « *^ 
j=>*:'Pcft4*'c©jtsa4oMci?n, J6 ft4s. %m 

a<*sJtS^*!0 0%©ig^t : =s«a> 3t 

4p)S|JiS^(D*JSKt/feSilij©, €SES§^-C0>S 
^SSia^-C-ti^n. Qc v , Qc v \ Qc » "4T 
64#, i,x(t,-t, >/D> +Q C v = 
Qc v ' "P. < 1 0 - 1 4 VD ) = { t » VD - 
t M ) , Qc v "=Qc v VD-C*>^4^^.-Cctl^ 

<E>. 

U x { t M VD- t M ) +Qc v =Q C v VD 

•/ - I « X t M > <1> 

aQ c •/ , ^ii>l > c4cj;-7 C. ^4t*oSilkA^Sl/ 



mmimftznz, sssiewssw i M it, o. 5<s 

( I m = O ■ 5 x I o > Vh&CtV-KS W>. gM£ 
B9l2«3«*«r'fl>SSa* i o (0. 0. 
4^0. 6& < 0. 4 X I , g i t< 5 0. 6X1, ) © 

i m t^urz. t (ci: 9*c4:Mt anr 

[ 0 0 5 3 ] Sfc. BJj*©SM?-C, ff *nfc t „ 4 
t m "<DtlT©RI^6, < ! > < t M *- t M > >a > 

tV*, < > i > < t M - t M »> >b >0«#. ft* 
«D8tt«!>£S&3#jEfta S?feJ: 0 (gT 1/ T I » -5 . 4 *9 
«T*C;i<>C*4 (Wis. a, 

[ 0 0 5 4 ] 2 6tC, - b g < t « 1 - t ». > £ a©Si 

i o o 5 5 ] $*. m&omv, n^ntcQtc » to 

c v '<W.T«>B8<££-6, ( ! i i ) (Q c v 
Qc v > >c>O0>B#, fcfe^fe<Dft3M&xfriE&tj: 
^Hs<fc«iit^(/-CC-l>, < i v) (Q cv -Q c v '> 
>d>0 oy&f. 1^ftSi!®6©SSSSdijE^&Sjft J: 0 
«STl,rt'&. 4*te3'£c4<>'5j&cfc& <&fc, 

[0 05 6] -dS (Oc v "-Qc v ) £c 

[ 0 0 5 7 ] i -> 4 <>, J^DSit^rt 
&fcj>toistx4 IggfC'BTtWS^iO-C «, 
-b^ <t» '- i u ) Sa. -<J£ <Q C v '-Q 

A^^is^tc, ***sS4W£sn4 
a tftftftp3ife#jE£&fBtt<c ht: tr * 5 40 

^ff^n^R, o '<0o ">/R 5 o <Qo "> 4 s 
iWMk«TC*«, -bS<tn'-tii>£a, - 
d ^ <Q C v '-Q c v > £c®il#*$*:£n&»d 

[ 0 0 5 8 ] iS^O^^Cgt 
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cc«Mp i/ r *>&^?ifi* ! -k'D k w 6 1* jE<z>fi£ 
: o 059] Kt^qis?toz;'*s<)fe««>t/T:(r>a(,#jh 

©Jills*, £«5E*fcS*- KKfctf 4*S«»©«T 
*. S«PSfi!>j8*eEE«E)|S8T*. ]S»6HR$n*-e« 

[ o o 6 o ] T&fofe, ^s^sJt^^tf -? tri*av #jh 
[ o 061] jEsaefcs* tf-?t:t»swci*§s*«E<> 

. ia$S L/C *, >S 4 HfiET a 6. 
[0062] SeSS^S*- rK4$W-S^S®i<DKT 

?f * b t h C 4C f*3 ^JSftt^aWS«*M«tr * c: 4 

[ 0 0 6 3] «S?tsic^S*<i:tisnhSE*> O < itm®& 
SSE©TB*iEfir «f «*tc tt^ r tj* c ^g^tc fa*S u 
■C«r»44*teC*&. 

[0064] «a»-*SE^a*sc©*a?i«a«« 

?S«S<C^O #b*St?(^r^ iE^aStfeJ: 91S^I5 
[ 0 0 6 5] Sfc, J*W»«»«!>*WaEdW**>*6tt^ 

sis. *a» u ©$«a*6*«iv. . x <jy&n^o> 

♦4V,,/At KB L/C . ttJftftD«fe£ Efta 

it. rt«6tfi*eTUr(,»4*. fiWOTl'AiSfttS' 
fe 9 ®±ff*^. iEftft a*©*n J: 9 t< ? 
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m&sj>mT i, xi >z op i^r ft»-c* * 4 & 

[ 0 0 6 6 ] 3 6K. ^3Pfl@jfe©j@8S4W*T-S J: 0 
Pillf i*^4 t>Ctt. SS&TBtttiMOQSSJE^S't'C* 
JftBS'Sfi**. SS»3Brc«>£SBSlMi©0. 

&. SeljjfcSiS*- Ft?«)Sft«SOE©*ffc&V/A t # 
[ 0 0 6 7] atjftTfeft 

Bszssii, its. «2iE$si*- K < c%mai4we 

*6jff«BHtf ftgill/fclmS. ©(,»rn*»€B$^ 
[0068] lE^ggt^-e- rr-<t>^sa 

cv 'it. *S*&7t,fcim6* 
5'CC^^SSawt, '-rh^T £ «SfstSnS *<*>S 

fcttu *ssiE-*gES87n5T > g8'c*£gsa 

[0 06 9] ftW^cprr&IIHgcPteffl 

[ o o 7 o ] -■xmv>m®& 4 . m®&&a. < 

*fc. *sffc*»s«tTton'ci**>#®sifeSE4WHft 
ws*. s?fe®8 sa 4 sus ©ftjfc 4 . *«®itfli<cffe!? 

ia^sfe, ®6©sea£ sfe^saEfitc 

[0 07 1] *CT, jfef. iESfcriXSfllSKfcOT, 
SSaQ(C»t**ra@SSSE«!>BB^Voc <Q> 

■c*k. s*<^«ia«T. £s$io xo>% 
wt-irtcm*, MaQtcttrtAiitttteMFR 

R, o ' (Qo "> /Ri o <Qo 

{ U XR, , (Qo »') } 

Sfclt, 

R i o ' (Qo "> /Ri o <Qo 
(I<XR,, (Qo "> J + 1 - 
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I o t?©***- FKfetf*. gBBQtctir&S 
ft*E«MW«FV. o <Q> £*«>r4<5<.>T: <>.*<,>. 
K. ±S, HSB3E. Stftc^SBCrtaHKtt*. § 
SSQfcBW*H*S5Voc (Q) SWCR, <, <Q) 

*&W!>MBiett?«HBflWEVo c <Q> &t>' 
tCRSiagtiOR. o (Q> «, jE*a«ftO^»WSIS 
ttfc f 5 - * , 0 < itiEHr««li(t>T»IHi Sftfcf- 

£. 

[0 07 2] TOgfc&Tfct'fc. 
SS*E©H#Voc (Q> . ftffi&fc<CWl1%R 

Kttotm&awti-etovoc <q* ■»> 4R. « <q 

o "> 6 4 

[ 0 0 7 3] $«5tt<E)S|feaEV c Si^^RSSE 

v o c tnmmmm • c i«f*<W9»i«sttR. 

[0074] V. =Voc+ i c XR, , tl,<«Vo 

c = v c - i , x r c „ ±ist5tcfo<,» c, mnm 1 0 r- 

fl^St- fK*JW-&jE^a§?fe«!>^aa^Q« ■•<&• 
fe. Qo ,, = Q« '/DT, Q« 'it. ^SfjfeU 

fe?MSSfe€>gS5) T-*^4*. rtSP&ftiiR. =R 
= o (Qo ") . ^@§SSEitVoc=Vo c 

= v. , (Q, ••) . m®s&m&t : &mm&t&i&&£. 

4RSHgtt©^RitV o c (Qo "> =V 

= « (Qo "> - i o XR, o (Qo ") titZ. mz 

S«a*sQo ". cotzvftfflmzRi o ■ 

(Q« tr*t, C©i*fl!)BBBSEtt. v 
. <, , - io xR= o ' (Qo "> i^-ti-S. 
CC-R^Siii®*Jt^l^cS?!fe©^0IBSEit. BOS 

saQo ,, ©E«<ca*«>HB»aEi9i/t»«> , c. v 

oc (Qo "> =V, o <Qo "> -Io XR. « (Q 
o "> = V. . , - I o xR= o * (Qo "> 4, St3 

ft. cwm&JP&z, 

R . ♦ ' (Qo "> = (V. 
/Io 

$ 6te, yt© ( 3 > sc. ( 3 •) xtmn>t\&. 

[ 0 0 7 5 ] 



-Voc (Q, '•) } 



= (V. . 

(3> 

= (V„ . 

-- <3 •> 



-Voc (Qo ") } / 
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(Qo ") } / 
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Qo '/D=Q 0 - I o 



'- I , x t M ') / (Q c v - Io x t 



Q« 

D= (Qc 

X&h* Qo . t M , Qc v , t « Oc v >%tHMO 
r±ia^ <2> KrtAtf-StAtcjcvc, afttftttaa 
It 1 0 0 KjN&OdMUM'CMBtt* 6ftl»ttA*Da&E> 

I o o 7 6 j m jE*asBi©. jeaswta-cfcas 
4a*gaa <=£aaas> q„ . *E8E3£a*-rt:- 

^aajiliaas I « iP?> ! m KttaSfCOSB t » . £a 

E^a*- KKisw&Sfsa <=£aama> q c » , 
saaQKH-r^Hfticv o c <q> . iwr 

h-CO&aa**** I « i m Ktt&*-C««H 

t» 'tHau *«E^a*- ftcfcw*gsa < = 

jfcaasia) Qc w *%$0bi>Z. . ±12 

U > ( 2 > ( 3 ) SaSQo " 'V0> 

i**&n*©-c. #ffi?nfc§asQ 0 • "c©**jb 

asQo ,, i?©EatftSite»«'&tsfesiis»®i*rtHs 

[00771 aapfnwMPiMi 
m. ESwa^csasscH £feaa?£. isgT-c 

fl*tC« =C N xf {.. T) 



x <t* VD - t M ) <2> 



a*taa<eaBlsri*«4M0*fefllftaBt i , ¥ 
*$IBMV) * p . tt4fttoa&G>¥$aE& Vmifl, 
I*. aS0fBftaah6. ifcSh = <Dxc e )/«, 
<>t/<iil> = (VmxDxC* > /p-Cflitflfici* 

r**. asaaaai ^fliKTrtts tttxaaf 
ar- * . «>t,< ttfHH y - * *^<c fim s ftfca* 

**9*Bf 4©-C. ftsaaMfeTr*. *fe, ABa** 



> < i ) 

f < i, i) fta-ca^ama <<£ 

10 [ 0 0 7 8 ] jE*& a&Ort&S&ta R 

= o (Qo "> K^-r-stt^paffecpp^tetaR . o ' 

{Q« ') ©tt*R, o ' <Qo "> /Ri o <Qo ") 

(Qo o <Qo ") *»&«*3n&WE«Hft 

rSffll', ±E»S0!>ff^^8hJ*. = <l/r) 
x <DxCs > / «. <>l-<lth= < l/r> x (V«i 

C o 079] c=xaitoi*ittHKKfesii&a) 

aE^atiife«,^c, ^rjr<i^a^-sas^^ 
■csariBMossaaswitgfaw***^. «a$fc 
io c^a^6TE'aEv„ « , ©^a^<D§j»jst>o^ 

[0 08 0] *6K. -4^W<J>-*aiHi©rtgl5|S$E^ 

*««tt*w^»tH^^a©E*ttaji®m© 

itS^a?!fe<7>f*tt©tii¥R4 ft jE>nfe^^pa?feC'if »tt 
^Msuaffec^swsa&jf^ci^**. 
[008 !] ^^Danfec-^asa^^f -s*^^© 
itai^gti, 4*>*a?ji-«aE^a**c3fea 
■r^^©^aaacii s *iti«rri^i, s^t i » o 
^a^jE>«aEv D . » <D«a^-ouo»bQtt»>&o 
B#tat<srit3Jt-s^K4. «aE^a*- Ff*ae» 

ai. taE***- K-c©saaQ c » 'ttiimz 

K'c*aaaH8^T^fi i » tc«^><»; #©B#[a t „ is 
as*a* - K-coaasQc v ©etstti/fc^at 
* b u , **^ffts $ nfc c n fs©jES^a?fe©c w 1 1 

k iQ c v <»Bkim%mi&y>Z>Wil3titc t M '4Q 

c v wiiSf^^fe^ianfewsasasrisibf ^aris 
*«*ir?4. ^asa®^ffi35ii. ns« < i > 

50 [ 0 0 8 2 ] 5 ^^a?fe©RgWSCt4^)H]-?^ 
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om d # o &©n*iig t fcs+aiT i . sss 

SaQtCftT&BJIlSSSEV o c (Q) ©BH^aE^KjE 

s#s?fe©^ri! o "c©*a-=e- F'co&seaQKj* io 
f sftaagffiR ■ o <q> ©ra#&<e*v?:tti2i£tTv 

4 * W 1/ . |l£iM»ttft©ftflf1Ht 4 Bit <* n 
[ 0 0 8 3] KteSSSQ^JtriMBSSSEEV o c 

K.mz>fti&s&*:&i!}-rzkit>tc. warn 1 1 > , 

< 2 > . SO' < 3 ) ftft«T*. 20 

[0084] *tc*mv^xmmttytim*ci8& 

■r**«. *ifc^?&*S8K:^b*ct>*ss©fB& 
l». 

SKi*. 0II»M?|t*6fi&tt61iitt, &P'7.&|5I2 30 

[ o 0 8 6] *%m<»--x&ti!:<wms¥imimmo>m 

ft? < 7 0 1 > . WJOTttattTMEtttb?** 

nfesE^gjgu <702). t^^5DS6©sssat$iftta 

tZtC 4<>te>Xl8tt« ( 7 0 3 > . flMB < 7 0 40 
4 > . RCflWMp (705) a>&H*3nTl»*. 
1 0 0 8 7 ] C C VWff- < 7 0 1 > 

***i?Fftr*4. ttffllElfttttf < 7 0 2 ) 4*. m> 

SrfeiiJU C©«EftlS?«Bt)£SJ^ (705) Kill/? 3 ft 
£. t£#t*llM©3iE«ra©1ft{iJt*. -te^AteSig (7 

o 3 ) ic£ *wimE$to$toxwEmi. o-zimm 

(7 04) C©SEf|NK*SMMB < 7 0 5 > 

Ktbft<5ft£. MM < 7 o 5 > lfiM|hbftl*(*ft«RC 50 
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* A ?4rfl,. ^sfc!»6^sE©5lca^©$J0 tisbO 
■S^6©3fc»*HI*iti»l/ . *>l£gE©&S-^ 
©W 9#fo»J l**»6©?BtiaB(cJW*3S««tfi©? f 

- * zmmz, wx$mm ( 7 0 5 > it&tt?«t4 o 

T R£P*> 6 1 'ttftgK >' * i» - * nvc 4) ♦) , K?§ o & 

tt. ttift*ora&Htt^F&©jE*&^©%w»n 

Ktt1"*£4HSHWF©1*fc, SCnKffdnAitttMDS 
fe<DT-$iPh?&ft&^&&?h?c?><D#&tt £>12 
t*3i*Tfct,'TiJ:l>„ <?*>(Cti % ±13^-6 y-icti, 

<Q> , ^jiSEVs , <Q) , rtgpfetAR: 0 <Q> 
6*<o*H/JJ>A/5$n-C(,^<D*«?S t-t^o ±12 
mm ( 7 0 5 > tt. Rff tfct*tra«ft©««E$S 
^©^-^^6. t£fc^«&©§^S^&?gffi3?tc 

1 0 088] *«git, isasn/'^^o-^siijj©^ 

[ 0 0 8 9 ] 0 7 t«W! l/te*SW©racs»©i#rttt|!f 
[ 0 0 9 0 ] pa 8 it. *£B£^r,m& (8 0 1 > t& 

r*a„ gjfe-'^J©77^ (802) , 

3g+ ( 8 0 3 > . im$§~f~>?,m- < 8 0 4 ) <&@si 
■7^-#-Ajg^KI2-7^-f Xifrf«*«> . ^1S5«E* 

^ *tu^^? (805). jsixf^m vmt<ommt, 
m ( 8 0 e > fc^i/Tv*. ^tcit.i;. -*%mm@ffi 
( 7 0 5 > tc «ffe/f 7 ^Kfissf ^xmmo-mm. 

«Sme (807) t>iUt*«SilW < 8 0 8 ) £fi*> 

? ^^.^^-^^©iiii^cnicPESsn^c 4 

[009 1 ] ±BSMIlKft (806) ^Wf^C 4(C J: 
♦J. *^©z:^@?fe©rtgpfft8#«fl^gSrrt^Ufc@ 

i' it, - .xmfe&zmtw&* 9 *©s^a^> 

* -Z<rMWmx>Z> t » l4»S©fTtt5I66K»ffl , ^ 

♦J. «fe©&«9. Se^a. 
4 u-c?f^ta/5^4c:4^rs^. 
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[ 0 0 9 2 ] 5 6KB7fcf<*S4vS*4ttH*. 

fc. 07 tcft^3n*-^g(Da«s?:*ss*i*©^aia5 

iXSjfeSr^SS U -CftE* * «- V * A a > e » - . 

mat x . -jmm>w^&<owiatr 

i^iOSlKft*. 

[ 0 0 9 3]$ fe. *Me:=*ttAflMIHttfi&itK 20 
jlUBte&l#fc1**C£a^&fc:ft&. <e©±-c. 

tats- *e 
^7t{*WccA^, en 

.'l> - *3tS?t. - 7 A - * F 5 f ASEfe, i&ggife© 30 

* »j -mmt. %k.wi u ai©?o- 

>' 7 . fy?**>' 7 , < P e r s 40 

on a! Digital Assistant). «Sl 
K««Sn6^fl*t«i<fc'S'*(IWIK, _h 

[0095] cftccjco . m?i>-mmv>®z.&v 

jEWCt^WiAillHlOlMRtfiMbK ft 4« 
[ 0 0 9 6] zac^tPrtWlMt^tt^affltlB 
flltt t, T * fc «fc 5 CO , WrtHMafeJa 
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•Sr. ZiXSft^SiSi^-S^StCiS^^Ci'C. &2§ 

i o 097] xsmv-mmmmmm&ztt 
i>*A>t7j?. momma. wm&&p>ufv? 

[ o 0 9 8] *^o>^xsnfert^li^«!>#^g*ft 
r « . Wk ut<.-X&m'-&&x-*> h ^ftft-c A 6 

to 09 9] {-mm 

[ 0 1 0 0 ] 06 < 1 ) i*. 1MX*'.i»SI ! 7 nsasi&S 
6 7 mmr&f*ga# 1 3 0 0 m A h ®iSS©ESft '-i 
E*ft«1k4B]|iHS!{<Z>^«> 

tt4iflEfiS8lT«>ft«a*a«lA, 
»*SI«Sfli*4. 2Vit&. (2) i*. 06 

O < 1 ) tTOJE«»-*«E?lS«a. S'jfeSSiCfc^rt 
^»^<M|«*iSA<ti»0 • 1 3 ACMK«efrcm« 

a«:«r*«*«E<!>Bffe*jfti/«:ia*e**. 

[ 0 10 1] 06© < 2 > *♦) . 0. 13 AOfemi&V 
©SfSr-t*. ^jaWW- ■< 9 JU* 2 0 0 U3£0 iiOfe 
S*©«ESa«. iESftaidsOttSSCO. 7 8{gt:-ab 
4Ci**A>^ 0. 1 3A©ffiSSic-C©5JcSSit, 



(17) 
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fe£DitO. 7 ZX&Zt^lZ. 
[ 0 1 0 2 ] 06© < 1 > ©^i&^fc&SlM J>**2 0 

7 8 IS (= 1. 2 8 2£> l/fc3fcttfliftttft*. MSX 
*««»WW«ra*«&*»*>*T.'H6© <3> 
<.«C H6© < 3) A>£. 2 0 0B*&S*&9igl/r 

lWt$. X*ft1Iil0?0NitA*&. 10 
KK*tt&?HnaMI 1 AOMJK 1 / 2©0 • 5 A©3t 
sSclcfiO!) i C 6 TyMt & C C<DCt 
It. am i 1 ) SCKJc-a-C. iE3R«fSslk(C^4l*|ftSD 

[ 0 10 3] z£g?fe%a©&%T- »©Mf Fl 20 

0i£09 - I 1 ££BKl''tPSirr&. 
[ 0 1 0 4 ] 0 9 It, flg# I 7 mm . J5£ #6 7 mm 
©If A"C>2:S^S5» 1 3 0 0 mA h ©. jESfESmSS© 

A. ±JE@Ef§#4. 2 V©€g?jfe-«SE&«refBft 
«*-C3fe«l/fca, frJkBFdj&gStt. 0. 2Qh<DWM 30 

I o io5]@i o it, mQ-cm&titcfa&smsicft 

-T^SffeSE. KlXftffftjfclvCMfitWE ( = H!^SS 
5> Cfflff*5<Lfc<>OT46. HI OCCfe^C. £tM 
rvt/Tl^CM*. ■XftfKftOftJtltoSjME <i£ 
BBSS) * hU-Al/fc^©^ £SrcjSl/C&&© 

jh u -cttittc a. -> & * i/a » * . a 1 o k ' 
x. m$mKMm>8LK.iSiTbmm&±w2. 75 vug 

*fc, Bio»ctei>-c, a#tott# 

fflM*Vl/Cl>«#irc&«. a 
lO0£*<9*EA*l£. C«>**«>WtatWaa* 

a < =fes^7sr<^a?5&ss) 
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[ 0 10 6] C CT, »«BQ(C*rt-*HBH«EV o 
c©WM«fffi!*«©Hfc*Voc <Q) &-ft£U 
X. WTO* 5 <C*«aQC5«ft 4 t/t:** C 4#"C* 

Voc <Q> =P e xQ» + P B - . xQ- " ' + P 

. . , XQ" +p, XQ' + p<, XQ 

JJStt?. P. *»6P> a. ZUCWfeGOa, SIX. & 
|*^S«!K J: ??||tt&£ltT > »&, 

t o 107] hbbvev o c zmm& 

6 7mm r&fflSHj!* 1 3 0 0 m A h ©i£§i© l» ? ■? A 
fc. 

[0108] 9Ubfc3S3Qf<:*N-&BeiiStgEV o 

Voc (Q> =-5. !5 39XQ« +2 3- 0 1 7x 
Q' -4 0. 5 5XQ* +3 5. 74 8XQ* - l 6. 
l£lXQ 2 +3. 6098XQ + 3. 4299 
HI lit, HI OKf^vfcSsSQKMf 

ev o c <m%<D&»,m&v oc (Q)i, mmm-rn 

SE*3CC3W l/fc i ««0*«fifc:*t^4S«ftEV© 

bb»* ■en-en^i/feH'CA&. 3fe&s© 

it. tine i oo%T*4©c, %mm=mms.t%'?x 

oj&fcwitin o o%'C*-?fc©-c. s^a=^sa 

1?**. cn<CJ:0, HI 0«!>*ttM« 

gSQ) i&9. 5)E«B#©8SSQ£raH8SEV 0 c 

CEWORt. %m<!>*«BQillBB«SVoeeMff 
tc*-iJrr&. @i Hi. itaii/fc. ««*1A-*S 
E4 - 2 V ^@g|(D?t^S < = ssa q > t saygE© 
n«Coy?7«:. H 1 O-Cfl&nfcHBSPtEV o c 

<q> oMtfc&rfa y v i>tch<oxm 0 tta. mi i 

K«T £«?fe«E±BBKSE©ra&?::*«>£C itCJ: 
Sfe'CA^-Cfc. <H*:sd2*4©T-. 1*»©4Klk*»&lf 

[0 10 9] ««at$«M«ra>MB^stttiE«>n 
ff®MR3v, • {Q> «ot,»r<>. iitoBW^vo 

c (Q) 4BM«:»MQ©6*<i!)^9WilBEl/. H 
! 1 iiS 1 7 mm*S 6 7 mflfC&fk^flA 1 ! 3 
0 0 fa A h ©TpSg© V ? A ^ * >Z£Stfetcfc I, »T * 
£t>^c, H i 1 © <iiS 1 7 mmjSS 6 7 mmX l £f^a 
j» 1 3 0 0 n A hOfflEO L' *<? A-/ +>ZiXSi1k©> 
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V. , {Q>=-6!.579XQ«+!9 8. 46X 
O 5 -248. 7 4XQ 4 + 1 53- 06XQ' -4 
7. 8 9 1 XQ S +7. 3 46 5XQ + 3. 5 0 55 
BSSHCRi o <Q> It. *S4S«!« -CjMttffSWC 
8*34*0. VMSAIV, o <Q> . iaiiSSSE^V 
oc (Q), sakrortas&jfcfl&R , o <0> 
*. Kfl?#R. « <0> = {V= o <Q> -Voc 10 
(Q> } /!<, *W«Jlf50r. 

R. « (Q) =-56- 4 25 IXQ* +175. 4 4 
3 xQ* -2 0 8- 1 9 x Q* + l 1 7. 3 1 2 xQ s 
-31. 7 7 x Q 8 +3. 7 3 6 7 x Q+ 0 . 0756 
Hit. *«K*»C»tTJt, Voc <Q> . V, , (Q) £ 
tfR. o <0> ©SWURSC*, HIQ06»^R 

t*(/ci*6#. *#we*rt*T:i*. eft&©*9l3W> 
**n &©£:iSs£KPE*3n& fc©T"-fc&t'. 

[on o ] tammvmiE. 

-7 ft:. j§*§ l/fci4S 1 4 ns saiS $ 5 0 mm© U ? •> A ^ 

Lr«:«d<[>attSEMff. Nuk*©IIHHME©WHfc 
ft ©3Sa©SH»fc**7C(C. isJSRlS!<DiS$SUri> 
ttOiEstt^©ft$Jx - £ i ft& L t , -*ffe9i©Kjfe 30 

rt^ls^st*rc>jS© — ?-ca&, ®«©wfE<^3*©w 

[ 0 1 1 1 ] 0 1 2 ( 1 > «, S^£-*@E?cS(CiJ 
tt£tt!ffraOT£?mWlM>H1ft£. 012 < 2 ) 
tc*E«?fe- £8E3feStctstf &?E«BSp4ic;ftf 
E®K0F£. Eg&^iSS&ur^-SSj&K^i:^ 
(./*: *>©?*£. a 1 2® < ! ) t?4*. S^E3c8*- 

[01 1 2 ] m 1 2© ( 2 > Tit. E^wS?fe*^SE 
?ES*- F CC?]^ 4B*|Hj}i!a ^©K *f O T . jSWOT 

i * * *ftM*«E3fcs* - k tar h * r©eSH*« 
[o 1 1 3 ] *&, a i 2© < 3 > K*s*fM:t/fc» 

©. ES«si'iija$S(.' - C(,^^?te©K@§5«E©gH$ so 
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gft£:*U,fc. H! 2© < 3> 3»&. E&tt&Z&XliM. 

iseHtcjwsHBaaEcftT*** e 

[0 1 14] u±©^s**6, -*#£9i©rt&fglE£Sira 

9*><>Au 
[0115] 

[WMm bit. ^tfeffKctt^d-^n^nwci^f 
[0116] <$mh i > tttttM-et*. aftsoso 

^JMBaWtMiStlEl/fc. Tftt>*. @1© 
7n-*t- McSt-jT. X??710 (SlO)Sr- 

©sssatb^^ftiic-ss-ciT^*. *©». k??&© 

[0117] ft-T, ?4XW&m 1 7 mfflSS 6 7 mm 
•C£»&aj54 1 3 0 0 m A h©*E© l» *0<M*>- 
<XSa&«r2*flJ&l/&. fflSbfcSi©* l*©lflBSS 

i/fc. 3ck, c©a?fe*i a©— *©*jfer-®isii** 

4. 2VK^r*Sr'3iESIL'. SSfe«Ej5*4. 2VCCjt 
Uttlttt, 4. 2V©-*©«ET?. 1^10^2. 
5 4. 2 V©jE«E0W«:to») 
»t> •> fcftjS* ^^ggsicfgft* 0 - 5 Atctt&$ -C©»S 

nt v i««E4. 2v-cs«$n*saaQc v 
n-efin-ait/fc. r^fe, usEjfes*- Ft?©**** 

©»aBt(fa»6«. C©«*Wfiittl/ , Cl»«tt»C i3!>*?S 

[oi 18] •ot.^r, o. 1 3 A©tf**r, ntk&K 

«a«, ^«*WlKaAAir-ai/. 1303. 5m 

Ahti-jfe, 1 303. 5mAh©aaa** 

C ©SffeWSS^a-C* * . JES&Stt i mwT C <i. ifi 
r-*/Cc frte. -feesiWdiO. 5a(c^**-c©b#si 

t » «7 5 5^C, «SE4. 2 V CS€$4lft:SS^a 
Q C vii3 3 9. 9mAh C*>-?A:. 

[01 19] 98© 1 XomfeZmi'X , 1 A©— 
S©^^-C-^iHitiE^4- 2VCCj£r-S5 v C'?ESU S 
?&.SE3!>*4. 2V(C^Ucgiii, 4- 2V©-5e©SIK 

?£-/E^JE^jg. 0. 6 5A©gS!tst^*«i£l!!^E 

^2. 7 5v«:^*&sctf-5, c<om>mv-<z>iit 

2 0 0BS*) £ U Ss^a^P^©^?^iHii 1/ 

[012 0 ] ttfefcpSife©HBHSE<a£l*£ftB6tt 
laUTIaifSl'-Ci^t'Cli^Mlgl^c. yctc, 2 00@ 

2 0 0H©^S«:^«£0/tm©Si1l!©S^att«: 
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<^il!i£, 1 A©-*<*>Sftl?Sil&SE#4 . 2V«C3i 
T«*"C3MU S?fe«E^4- 2VKIl,fe^, 

**-C*«l». 4. 2V©*«BE*«tCto*)|«>->fel» 

D*»j4© < i > 3fr(>mhutt. sssatfi* 

0 . 5 ACCESS T©B»H t r< '<* 2 3 4 1 #T\ *S 10 
JEE4. 2V-c*SSn«:SaaQc v «7 5 4.' 9mA* 

D = (Q C v '- I « x t M ' > / < Qc 
< 1 > 3$tC*M,>C i o = 1 A, t M SiiE'C^SS * 
tlfciEftttWtO&maiW 1 A*»6 0 . 5 AK«c** 
T?©WW, t tf 'ti2 0 0@<D*&Sfc©JIflisC!>&SS 

ff-c*a$t«rc*©jESasft«!>sfiia. Qc * -its * 
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^ SSSil©B#S^ffcA^ . Stt O'C I ' C £ $B3 
[0 12 11-eeft, 0. lCffiSOO. 13A<E»M 

0 15. 4fflA!»f*)'?&, 
[0122] f#6^feii5*?:^ 1 K* iWc 
[0 123] &*, jESa*»©3**Stc*tt-*t*fc 

SDStto&sgsotfcDa. *«« < 1 > r-§S3ft&. 

[0124] 

v - I « X t « > <1> 

10 125] 









o.iAfi^a t«. tut m 


753 


2341 




840 


W 


D 


1.0 


0.799 


£j&3;*t troAhJ 


1304 


1015 




1.0 


0.779 



[ o i 2 e ] * i «^.m*>6. ngattogMi** 

fMfcNHHi. SJWCWKft, 10. 7 99-0. 7 
7 9 I/O. 7 79X 1 0 0=2. 5 i%) 2. *>%V 

[0127] *H I »*U*. *S*-JEaS 

ft j: < wa* a e ± **r * 4 c ± a*>a» -5 fc. 
[0128] <nfam > 4$Mt8, 3aw««o 

rtWfiaKHr*iSMl**»li«>*S , Ci<WBl/ 1 COS 

BittttU *55H«MJ5»tt**ftHUfc. HftWKIt, 

fc. @l<D7D-**.-h CJi^tePlll tWA??-?! 



* [0 1 29] ftJMKtfl&tftft, ^^B^jfeSlC, 
[0 130] SSSOtBEt*. VrR^JRTIfo*. 

[0131] awii ntfc*&, ««*-€«E$a 

0. 5AKft4*f©iiBtM . t*\*SEft«* 

»&»sitc!>ff s&att d * . &&*fls?fe<z>5iiS£©«i 

WcflH»fc. 

[0132] t-ntimbo, feWk ! o 

SQ« it, *St C*a**S"C<*>8«*Qo ) = C&** 
SS) - (*SET©^SSQc v ) 

is. c^is^a) k§ji*c. #m«>&ft«ifto. 13 
[ o 1 3 3 ] ^ 6C, sac < 2 > *»<&t*ift5iia*©*a 
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